INTRODUCTION 2. OBSERVATIONS
Earlier, we reported the discovery of a cool brown dwarf, Gliese 229B (hereafter G1 229B). It is assumed to be a companion of the nearby star Gliese 229A (hereafter G1 229A) because they exhibit common proper motion (Nakajima et al. 1995, N95) . In N95, we presented broadband photometry of the brown dwarf between 0.65 and 2.2 _m and estimated the bolometric luminosity and the effective temperature (Teff<1200 K). In a second paper, we presented the near-infrared (1.0-2.5 tzm) spectrum of G1
229B, and reported the first detection of methane absorption bands (Oppenheimer et al. 1995, 095) .
Here we report narrowband imaging photometry of G1
229B between 3 and 4/zm and broadband aperture photometry of G1 229A and G1 229B at 2.2 (K), 3.7 (L'), 4.8 (M), and 10.5/xm (N). Due to the large flux ratios between, and the small angular separation of, G1 229A and G1 229B, considerable effort was made to minimize the influence of the diffracted and scattered light of G1 229A on the photometry of G1 229B. We describe the observations and data reduction in Sec. 2 and Sec. 3, respectively. The near-infrared magnitudes (J,H,K,Ks) reported in N95 were found to be in error because of incorrect accounting for the diffracted light of G1
229A. The near-infrared, low-resolution spectral data reported in 095 were also reanalyzed and recalibrated (Sec. 3).
In Sec. 4, we discuss the spectral characteristics of the photospheric emission of G1 229B and estimate the bolometric luminosity with the aid of model spectra by Tsuji et al. (1995 Tsuji et al. ( , 1996 .
The journals of observations of G1 229A and G1 229B are given in Table 1 . The near-infrared photometry at Z, J, H, Ks, and K is reported in N95. The near-infrared spectroscopy is reported in 095. The new observations are discussed below. In Sec. 3 we present recalibrated photometry and spectroscopy of the data presented in N95 and 095. These supersede the results reported in N95 and 095.
3.8 #m Observations
The observations at 3.8 /zm were made in photometric conditions on the Hale 200-inch telescope on 1995 October 11 UT using the same equipment (D78, a camera similar to NIRC which is described below) that was used for the observations on 1995 September 14 (N95 and 095). The only difference in the observational technique was that the chopping secondary was used to move the focal plane on the sky and that only the central 8 by 8 arcsec, (64x64 pixels) portion of the detector was read out. A single observation consisted of the following steps:
(l) Six 68 millisecond frames were added into the image buffer.
(2) The chopper moved the focal plane 5 arcsec west on the sky and six 68 millisecond frames were added into the sky buffer. The chopper then moved the focal plane 5 arcsec east back to the original position.
(3) Steps 1 and 2 were repeated for 100 cycles.
(4) The telescope was then moved 5 arcsec east, and steps 1, 2, and 3 were repeated with the buffers interchanged. sky buffers from the sum of the two image buffers. G1 229B was observed five times at 1.8 airmass by this procedure while HD 22686 (Elias et al. 1982) was observed twice at 1.7 airmass for 1 instead of 100 cycles.
Narrowband
Imaging at the Keck Telescope G1 229B was imaged through narrowband filters in the 3 #m atmospheric window in late twilight and morning daylight of 1995 October 6 UT at the Keck Telescope using NIRC (Matthews & Soifer 1994) . The sky was photometric and the seeing at 3 /zm was about 0.5 arcsec. The observations were unguided but of short enough duration that no tracking errors were noticed in the resulting images. The object images were obtained by summing a series of short integrations into a buffer and then the telescope was offset by 15 arcsec north and a sky frame was obtained in the same manner. The standard star HD 22686 was measured, and then G1 299B was measured. Both were at similar airrnass. In no case, did any of the six diffraction spikes produced by the secondary supports and segment gaps interfere with the image of G1 229B. Table 2 shows the details of the observations.
Observations by Aperture Photometer
The visual seeing estimated from the images displayed on the TV acquisition camera were 1.5 arcsec for the N band observations and 1 arcsec for the K, L', and M observations. Experience has shown that the seeing diameter at N band is about one half of that at visual wavelength on the Hale 200-inch telescope. The sky was photometric during all of the observations.
For all observations the focal plane aperture was 2.0 arcsec in diameter and the chopping was east-west with a square wave of 50 Hz for the bolometer and 5 Hz for the InSb detector. The square wave had a peak-to-peak amplitude of 4.8 arcsec. This amplitude was chosen to be twice the right ascension distance from G1 229B to the secondary support diffraction spike from G1 229A. This configuration effectively nulled the contribution of the diffraction spike to the signal of G1 229B when chopping across the spike. The signal was demodulated using a lock-in amplifier using the chopper signal as reference. The output of the lock-in amplifier was converted to pulses by a voltage-to-frequency converter and integrated by a digital counter. A time of _-seconds of data were taken at one telescope position, after which the beams were switched by moving the telescope east or west by 4.8 arcsec and another _-seconds of data were taken. The difference between these two integrations constitutes a measure of the signal, called a pair. The east-west order was then reversed and the process was repeated so that an even number (P) of pairs was obtained in all cases. See Table 2 for values of P and r.
During all observations, a TV autoguider on an offset guider stage was used to obtain and preserve centering of the objects in the focal plane aperture. The offset guider has an astrometric uncertainty of less than 0.1 arcsec peak amplitude when used to offset between objects. The guider also corrected for the change in the differential refraction of the atmosphere between the guide star at 0.7/zm and the infrared source. For G1 229B observations we used a guide star located 19 arcsec east and 70 arcsec north from G1 229A. In Table 2 we purposely present the raw data (with no corrections applied) to demonstrate the stability and consistency of the observations which were made with an usually small focal plane aperture and near a very bright source, G1 229A. In was measured both immediately before and after each night's observations of the G1 229 system. The observations were conducted in a manner identical to that used for G1 229 including the use of an offset guide star. HR 2491 was too bright to measure in the K band, so its measurement at L' plus the known stable ratio of system response to flux in the K band to that in the L' band was used to derive the K band magnitudes of G1 229A and G1 229B. In the case of the K band measurement of G1 229B only, the data in Table 2 Most photometry packages do not work well when the sky is not reasonably flat. We used the image on the right side to derive the photometry in the near-IR bands.
on the narrow band measurements and shows that there is no truly bright emission feature between these bands.
REDUCTION OF IMAGING AND SPECTROSCOPIC DATA

Revision of the Near-infrared Magnitudes
In the lower right panel of Fig. 1 of N95 , a Ks (2.15/zm) image of G1 229B is shown. At this wavelength, the brightness ratio of G1 229A to G1 229B is _104. In the case of infrared imaging, G1 229A is occulted by a focal plane disk, but there is no special Lyot stop to suppress diffracted light from the telescope edges and secondary mirror supports as with the coronagraph used at optical wavelengths. In the initial reduction whose photometric results were reported in N95, DAOPHOT in IRAF was used to fit the point spread function of G1 229B in the presence of the wing of the point spread function of G1 229A. The large discrepancy between the K magnitude in N95 and that obtained by the aperture photometry described in the previous section, led us to reanalyze all the near-infrared imaging data. In this reanalysis, we produced a flattened image by subtracting the image reflected about the vertical diffraction spike from the original image. As can be seen from Fig. 1 , the difference between this flattened image and the image used in N95 is striking. Fro. 2. The observed near-infrared spectra of G1 229B (solid lines). The spectral resolution is WAv_150. The width of each window in the Earth's atmosphere is indicated by the horizontal line just below the name of the window. Dashed lines indicate blackbody curves for T=700 K (lower left) to 1700 K (upper right) plotted at an interval of 100 K. The long-dashed line is for T=900 K, the estimated value of Tcff for G1 229B. Each blackbody curve was calculated assuming the radius, R=0.1 R o , and the distance, d=5.7 pc, which are the assumed parameters for G1229B. Each intersection of the spectrum and a blackbody curve indicates the brightness temperature (TB) of that point of the spectrum. The highest, T B= 1640 K, corresponds to the J band peak where the deepest layer in the atmosphere is exposed, while the lowest, T B=700 K, corresponds to the bottom of the methane absorption in K band where only the upper layer in the atmosphere is seen. 
Comparison with Models and Bolometric Correction
We compare the atmospheric models of Tsuji et al. (1995 Tsuji et al. ( , 1996 indicate that the upper most methane layer is cooler than 600 K. For the model spectrum and the blackbody spectra, R =0.1 R e and d=5.7 pc are assumed.
Brightness
Temperature and Depths of the Observed
Atmosphere
The SED of G1 229B is significantly different from that of the blackbody for Teff=900 K. Due to deep H20 and CH 4 absorption bands, the emergent flux is squeezed into the narrow windows through which hotter regions in the lower atmosphere are exposed. Figure  2 presents the observed nearinfrared spectrum with blackbody curves superimposed.
Each intersection of the spectrum and a blackbody curve indicates the brightness temperature (T 8) of that portion of the spectrum. The highest, T8=1640 K, is seen at the peak
